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[0040] [Operation of failure diagnostic system] Next, the operation of a 
failure diagnostic system according to the present invention will be 
described with reference to FIG. 7 and FIG. 8. FIG. 7 shows a display 
screen of the failure diagnostic system according to the present invention. 
FIG. 8 is a flowchart showing a diagnostic procedure in the failure 
diagnostic system according to the present invention. 

[0041] First, when a failure occurs, in Si, a user uses an input device 111 to 
input intrinsic information of a failed product (such as a product name 702, 
a model 703, a production number 704, etc.) and a failure phenomenon 709 
(Si). Also, items 705 to be given priority when the user checks for a 
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requirement for establishing failure and constraints 706 are inputted. The 
priority items 705 refer to items that should be given priority in the 
investigation, and they are "time," "costs," "narrowing abihty" and "difficulty 
level" in the example shown in FIG. 7. Among these priority items, the 
"time" indicates that the investigation is started from what takes less time, 
and the "costs" indicate that the investigation is started from what takes 
lower costs. Further, the "narrowing ability" means that the investigation 
is started from what has a higher narrowing ability. In this manner, more 
matters can be examined with a single investigation item, so that causes of 
failure are expected to be determined quickly. The "difficulty level" 
indicates that the investigation should be started from items that are easy 
to investigate. This would be an effective investigation item when an 
investigator is not skilled. 

[0042] This example shows that, even if the difficulty level is high and the 
costs are fairly high, the time should be given priority so as to conduct the 
investigation promptly Further, although only a single item can be 
selected as the priority item in this example, it also is conceivable to number 
the priority items, thus setting priorities for these priority items. 
[0043] The constraints 706 are specific conditions constraining the 
investigation. As the constraints, the example shown in FIG. 7 indicates 
that the number of personnel available for the investigation is one and a 
device usable for the investigation is a tester. When there is any 
investigation item against the constraints 706, the system may be designed 
to give an alarm or not to display it in an investigation item list 708, which 
will be described in the following. 

[0044] Next, constituent parts that are considered to be faihng from the 
failure phenomenon, the degrees of causality between the failure 
phenomenon and each constituent part (a failure rate or the number of 
times that the constituent part was identified as failing in the past! both are 
displayed in the example shown in FIG. 7), the investigation items 
necessary for identifying the constituent part as failing and the number of 
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times of investigations necessary until the constituent part is identified as 
failing are displayed in a failed part candidate list 707 (S2). 
[0045] Then, in the failed part candidate list 707, in principle, candidates 
for the failed part are displayed in the order of descending degrees of 
causality with respect to the failure phenomenon. Which of the failure rate 
and the number of times of failures is given importance can be set 
switchable by a user with a command or the like. Also, the failure rate is 
always given priority when assigning the order in the failed part candidate 
list 707, and in the case where the failure rate is not provided or not 
determined, it may be calculated from the number of times of failures 
according to a certain criterion. 

[0046] Further, at the time of assigning the order according to the degree of 
causality, in the case of deciding the degree of causahty according to the 
failure rate, for example, if the difference in failure rate between the first 
candidate and candidates from the second candidate on down is smaller 
than a discriminant p, the failed part candidates having a small number of 
the necessary investigation times may be checked for the establishment 
requirement. This is for an occasion in which an investigation efficiency is 
given importance, for example, it may only require a fewer times of 
investigation than the difference in failure rate. The degree of causality 
according to the number of times also may be decided in a similar manner. 
[0047] When selecting an investigation item regarding a relay in the 
candidates for failed part, it is appropriate to click a portion where it is 
displayed in the failed part candidate list 707 with a mouse. 
[0048] Then, the investigation item Ust 708 necessary for identifying the 
failed constituent part is Usted up in an investigation item listing (S3). In 
the example shown in FIG. 7, the display screen 701 displays time required 
for each investigation item, costs, a difficulty level, personnel, a narrowing 
ability and a used device in the investigation item list 708. 
[0049] The investigation items are ordered by the priority item and 
constraints preset by the user and displayed in this order on the 
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investigation item list 708. At the time of deciding the investigation order, 
in the case where the user aims at shortening the time for recovering from 
failure, for example, it is reasonable to use the time and the narrowing 
ability in combination as the priority items, compare the investigation item 
having the shortest investigation time and the investigation items from that 
having the second shortest investigation time on down and, if the difference 
therebetween is equal to or smaller than a criterial value qt, execute the 
investigation from an investigation having a higher narrowing ability. By 
allowing a user to change the priority of the investigation items and their 
combination freely in this manner, the flexibility of investigation can be 
increased. 

[0050] Subsequently, the user carries out the investigation regarding the 
investigation items with a higher order (S4). At this time, if the costs are 
given priority, the investigation is carried out from the investigation items 
requiring lower costs, and if the time is given priority, the investigation is 
carried out from the investigations requiring less time. 

[0051] When it comes to a failed part "relay," if the "relay" actually is failed, 
all the investigation items serving as the requirement for establishing 
failure are checked regardless of whether costs or time is given priority. On 
the other hand, in the process of checking the requirement for establishing 
failure, if it turns out that the requirement for estabhshing failure is not 
satisfied (in other words, the "relay" is not failing), resultingly, costs can be 
suppressed in the case of giving priority to the costs because the 
investigation has been carried out from the investigation items requiring 
lower costs, while time required for the investigation can be suppressed in 
the case of giving priority to the time because the investigation has been 
carried out from the investigations requiring less time. 

[0052] After executing the investigation regarding the investigation items, 
the user inputs the results in an investigation result section 710 in FIG. 7. 
[0053] Then, based on the inputted investigation results, the system checks 
all the requirements for establishing failure on the table 203 shown in FIG. 
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2 (including not only the "relay" but also the other requirements for 
establishing failure such as "transformer" and "door motor"). 
[0054] If the investigation results do not satisfy the requirements for 
establishing failure (S5), this constituent part is judged not to be faihng, 
and then, regarding the candidates for failed part having a high degree of 
causality, necessary investigation items are displayed on the investigation 
item hst 708. If they satisfy the requirements for establishing failure, the 
operation moves on to S6. For the items not satisfying the requirements 
for establishing failure, "Not estabUshed" is entered as the requirement for 
estabUshing failure in the failed part candidate list 707. In other words, 
the failed part entered as "Not estabUshed" is confirmed to be irrelevant to 
the failure. 

[0055] If a failure is established after executing all the investigation items 
contained in the requirements for establishing failure ("resistance check" 
and "input voltage check" in the case of the "relay") (S6), "Established" is 
displayed for the estabhshment requirement in the failed part candidate Ust 
707, and the operation moves on to S7. If not all is executed, then the 
operation moves on to S4 and forms a loop. 

[0056] If the failed constituent part is identified by checking the 
requirements for establishing failure (S6) and an actual remedy is applied 
and then the failed part is recovered (S7), the number of times of failure in 
an operating time is updated. If the remedy does not result in recovery, the 
operation moves on to S3, where the candidates for failed part are reselected. 
When the failure is recovered in this manner, the failure diagnosis is ended. 
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